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6biBa«ieA npoM*xneHHocTH h npeflHaaKaMe- 
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JIimHH OfiBOflBHBBmXCll npOAYKTHBIWX irtBC" 

tob b sone nep^opauHM. Uenfc - ooeene- 
«HHe*3KOHO»«M MaTepHana nnacrup* . Ha 
TpyOax cnycKaOT rURpaBii* TMe jaxe- 
pu c yreiOTifltTeJibiM»« BneMeHtaia* m yc- 
TaaoBneuiuA Ha hhx nnacTtipb. 3aTex 
BepxHKfl To'pen WMW.ro yroioTHHTeJibHoro 
MieMeura WAPawnMecxoronaxepa paa- 
Keaam H anpoTHB khxhch rpa*mu HHrep- 
B ana BerepMCTHWHOCTH. AraiHy nnacrbipa 
BbntMCJumrr no KareMarHiecxoft ftopMyne, 
npoMSBOAUT sanaxepoBxy ynnoTHHTenwwx 
sjieHSHTOB naxepa b kohucbmx yiacrxax 
nnacTWPB M pacBMpeime JinacTup« no BceA 
, Aiwue nyTCM cosrakh* njftitowroSuae- 
* hhx b ynnoTHHTcnbiux sneMeirrax naxepoB h 
B MeaniaxepHon sohb. Taxoe pacnonoxe- 
tue nnacTHpa o6ecne«wBaeT coxpaHitocTb, 
ero N o6ca«Hoft xonoHHU b HirrepBane, 

OCJiaCjieHHOM OTBepCTHXKM. 4 Mil. 



tooopeTeHHe othochtcb k He*TeAoow- 
Bawmen npoi*aiuieHHocTH , a hkchho x 
cnocooaM peMonra oocaAHMX xohohh, a 
Tax»e MaonaWK o6boahhbbbixc« npoflyx 
thbmux nnacTOB b aoHe r; P <bopauHH. 

Uenb» H9o6peTetwa xanxeTai oCecne 
Heme bxohomhh MaTepnana Ktacwpx. 

Ha *Hr. 1 M3o6paxeH naxep cnaoeH 
HKfl rvApaBHHMecKHfl (u?C) c ycraKOBneH- 

HblM H3 hcm imacTbipeM b TP aHCBOpTHOM 
„onomeHH::> na <t*r. 2 - to xe, npn _ 
9 anaxepoBxe ero ynnoTHHTenbHUX anewex 
tob Ka wiacTbjpe; Ha 4«r. 3 - to xe. 
n P H npMxaTHHXOKueruxyuacTXOB nnacm 
P r. k o6caAHofl KonoHHe; Ha 4*ir. n - 
to xa. npn saoepmeHMH npHxaTH* xonue- 



' bux y«iactxoB a Ae*op»«PO» aKMM cpeAKe- 
ro ysaerxa nnacrup* «o xacaiwx -c BHjrr- 
pcHHefl nosepxHOCTbio oOcaflHoft xoaohku. 

CnocoS ycTaHOBKM nnacTUpx b HHrep- 
sane He repMeTHi ho cth oocbahoA xojioh- 
hu peaiwayercx .eneAyxWM 0 6paaoH. 
Ha rHflpaBiiHiecxHR jnaxep,, sxnioHaw- 

IBtfl BepXHHA I H HKXKHR 2 ynnoTKHTejib- 

Hue sneHeKTU, Meawy kotopum« pasnemeH 
AH^epeHUHanbKWfl xnanaH 3, ycTaHawiH- 
VaeTOt MerannHMCCXHA nnacTupb 4, xo- 
Topuft *KxcKpyeTcii Ha naxepe ynopai« 5 
m 6, PaccTOHHHe nexAy ynnoTHHTenbHWMH 
jneMeinaKH 1 k 2 ycTaHaBJiHBaeTca b 

3BBMCHM0CTH OT AHHHW lUiacTUpH, u:ipe- 

AeneHHoro no aaaHCHMocTH , h o6ecr.eve- 
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aa* nanuoro aaxptmiM ynnoTHHTenb«jx 
aneMBHTOB 1 h 2 jcomieaum yiacrxawa 
nnacrvpa. 

• Annua njiacrupa Bu6npaeTc* b coot- 
bctctwh co cneAynneA 3 bbh en moctbjo 

me ArtHHa xmacrupa, m; 

1j TVWH.a aarepBana HerepnermtHoc- ^ 

TH O0C4AMOft KOnoHKJ, m; 

1« 1^ Anusa ynnoTRHrejibKoro anenea- 
* : va rBApaenH^iecjcQro naxepa, m;- 
7 AunaiMe b n^paanHvecKKX na- 
'xepax npa npaxaTaa xohucbux ^5 
jmacTxoB imaCTHpjz, MHaj . 

. i paCCTOABHa OT yCTfcH CKBttHW 

• 'PP Bapxsefi rpa^rou KHrepaana 
aerepuftTBtHocTK o6cbaboA xo- 



ixoaw, m; 



20 



25 



B - togynb ynpyrocTH HaTepaana 
\ Tpy6 t aa xoropux npoaaBOAHT- 
c* cnycx nnacntpa , MHa; 
C - oraoacHHft aapyvaoro AKaaerpa 
x BHyrpeHHexy TpyO, aa xoto- 
pwx npoH3B9AHTO! coycx nnacTU- 
p«| 

jU - .X05«wmaaT Qyaccoaa Marepa- 
ana TpyO, aa xoTopwx npoasao-. 
mrc* cnyc.x nnacTupH. 30 
Ilaxep c nnacTupex 4 cnycxaeTca"aa 
■acocao-KOHapeccppaux rpyOax (ae no-, 
xasaau) a oCcaAayio xonoaay 1 x aaxep- 
aany J 0 aerepMeTa^aocra , ocnaOneaaoKy • 
onepeTHam 8. Haxaaft yuxofaaTeniwA 35 
t a-ieMBBT 2 ycTaaaaiuiBaioT Tax, wobu 
* ro Bcpxaaft top en. Gun aanpoTas aaxaeft 
rpaaami aaTepBana 1 0 . Upa stom pacer o- 
nme Meggy wxbkm topuom Bepxnero yn- 
. JiOTaarenbaoro sneneHTa l a Bepxaeft 40 
rpaaam* anrepsana 1 0 cocthbht senam- 

ay a, pasayio 2 .yT^E^ ^ F ywTHBajDnryio 

yAnaaeaae aacocao-xoHnpeccopaboc Tpyo* 
•npa ycfaaoBe nnacTbip*. CosAaxrr b naxe- 45 
pa as^uTOiaoe Aaajxeaae nopaaxa 2-3 Hna 
.a 3 anaxepoBUB awr ynaoTaareaue aneHen- 
tm 1 a • 2 b xoaaencx yiacrrax nnacrupa 
4 (4»*r, 2). PoBMBaiorr Aaaneaae b naxe- 
pe h 'pacHHpjtior ero caaiana ynnoTaa- * 50 
TejibffiJMi 3ncMeHra« I a 2 cooTBercTBy- 
»mae KOHueBwe yvacrxa nnacTwp* 
(4«r. 3). Ilocne Hero oTxpusaeTca Aa<fr- 
4»epeauaanbab^ xnanaa 3, npeABapaTenb- 
ao aacTpoeHHMft aa aanaaaoe Aaiuteaae, ' 55 
h paOoqefl * uxocTb» pacnapaioT cpeAHioio 
qacTb nnacTfaipn. Aasneaae b naxepe no- 
abnaioT ao pacneTHoro ? 4 r cCecnewBaw- 
mero npaxaTae xonueBtix yiacTKos ruiac - 



Tup* AaaneaaeM npa stom cpeannn 
HacTb nnacTbipa b aaTepsane l € aetfop- 
MipyeTai pac^eTHWM Aaaneaaea 
Ao xacaaaa c BayTpeaaeA aosepxaocrbio 
o6c«AHoft xonoHm Ana acKJimeaaa aarpy- 
30x aa aaTapBan 1 0 (4Hr, 4), B npoqec- 
ce ycraaoBxa nnacTbipb 4 awe ere c naxc- 
, Pom nfepeMemaeTCA OTaocHTenbao aarep- 
Bana 1 0 06 c a ah oft kojiohw aa Bejiaway 
a/2 t ao ojiaroAapa BilOopy Anaw nnac- 
rwpa a cooTBercTBywneft ero opaearaipta 
nepeA ycraaoBxbft oTaocarejibao aaxacft 
rpaaaqu aarepBana 1^ t xomjeBue y^acr- 
xa nnacTupa t npaxarue x oOcaAaoft xo- 
noaae, SynyT HaxpAaTbca bbc aaTepBana 
lb ** paaaoM paccroaaaM a/2 or coot-. 
Bercrayioqax ero rpaaaxt* Taxoe pacoojio- 
xeaae nnacrups oCccnewt coxpaaaocib 
ero a_o6caAHoft xonoaau b- aarepBana 9 
ocnafirxeaaoM OTBepcTaiim, 

• o p n y n a a s o 0 p e \ H n 
CnocoO ycTaaoBxa nnacTu^a « aaTep- 
aane aerepMarKqaocra odc^aoft xonoa- 
au 9 BJOTJoxtaxmaA cnycx aa rpyOax toa- 
paananecxax naxepos c yroiOTaarenbahr- 
mh snenearaMH a ycraaoaneaaoro aa aax 
nnacrupH, 3 anaxepoBxy ynnoTKHT enbuux 
saeMearoB naxepa b xoaaeBux y«tacrxax 
nnacrupa a pacaapeaae njiacrupa no 
Bcell Axtaae' nyreN cqsAaaaa aaoiiTovaoro 
Aaanaaaa b ynnornarenbtoiix sneHeatax 
naxepos a b Mexnaxepaoft aoae f o r n a- 
^aoRHftc.a reM f vro # «c Aenbio 
oOecneHeaHii 3xbaoMia HaTepaana nnacru- 
pa t nocne cnycx* nnacTwpn Bepxaaft to- 
peu aaxae'ro ynnomarenbaoro a/ieMeara : 
rffAPaana^ecxoro naxepa pasMemajor aa- 
npoTHB aaxaeft ' rpaaauu. aarepBana ae- 
repMeTKWHocTH, a Ana ay nnacTupa buoh- 
pawr b cborBeTCTBaa co cneAyxBieA saaa- 

CHMOCTbJO ~ 

me L - Artaaa nnacTtapH, n; 

l 4 - AAaaa aaTepBana aerepMerau- 

MOCTH oGcaAHOft KOJIOHMhl t m; 

^u. i - Ana aa ynnoTaaTen baoro 3/ieneH- 
Ta rHApaanHHecxbro naxepa, m; 
* P " AaBneaae b raApaanaHecxax na- . 
xepax npa npaxaTaa xoaueBbix a 
yHacTXOB nnacTupw, Mlla; 

1 - pacCTOHHHe OT yCTbH CKBaOTHU 

AO sepxHefl rpaKHAbi aaTepBana 
HerepMCTHMHocTH o6caAHoft ko- 
nouHbt, m; 

E - Monynb ynpyrocTH MaTepaana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material 
Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch- Fig 
shows the same, while the terminal portions of the patch are being squeezed against the ' 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing nr 

/peisthe length of the packing element of the hydraulic packer, m; 

patch MPa the PreSSUre ^ hydraUli ° PaCkCrS WWIe S ^ ueezin g the terminal portions of the 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 3 

MPa . E iS the elasticit y moduIus of *e material of the pipes on which the patch is lowered, 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

uis Poisson's ratio for the material of the pipes on which the patch is lowered 

, , v .J he P , a f k6r f r th patch f is lowered on the tu Wng (not shown) into casing 7 to the 
leaky mterval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval l 0 

is the quantity a, equal to 2 ^^ , taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig 2) The 

eZnT^K ^ ? raiS6d "* tHe corres P ondi "g terminal portions of the patch J' first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P } 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P t , where the middle portion of the patch in the interval / 0 is deformed by the 

calculated pressure P 2 « P x until it touches the inner surface of the casing, to eliminate 

loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 

relative to the interval l 0 of the casing by a distance a 12, but owing to the choice of patch 

length and its corresponding orientation before placement relative to lower boundary of 

interval /o, the terminal portions of the patch, squeezed against the casing, will be located 

beyond interval / 0 at equal distances of all from its corresponding boundaries. Such a 

disposition of the patch ensures that it is maintained in the casing in the interval weakened b 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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